[The inhibitory effect of hyporesponsive peptide on human leukocyte antigen-DRbeta1 specific T cell activation].
To evaluate the inhibitory effect of human leukocyte antigen (HLA)-DRbeta1 specific collagen II (CII) peptides with substitutions of TCR binding residues on T cell activation, and explore a new therapeutic strategy for T cell mediated autoimmune diseases by interfering with antigen recognition of T Cell receptor (TCR). Non-TCR binding peptides were designed by computer modeling based on interaction of HLA DR1. The modified CII263-272. Intracellular transfer of the modified CII peptide and its binding to HLA DR1 were studied using confocal microscopy and fluorescence-activated cell sorter (FACS). The effects of altered peptides on T cell activation were evaluated using an antigen presenting system consisting of HLA-DR1 transgenic APC and CII specific T cells. Computer modeling showed the side chains of 263 (F), 266 (E) fit in the peptide binding groove, and form hydrogen bond with alpha1, beta1 chain of HLA-DR1. The side chains of TCR specific 267 (Q) and 270 (K) protruded out of the groove, which might be TCR recognizing residues. The modified CII peptides with intact HLA-DR1 binding residues were bound to intracellular HLA-DR1 and expressed on cell surface. The modified peptides with single residue substitution of 267-270 and consecutive substitution of 268-270 showed a hyporesponsive T cell activation. Altered peptides 270A, sub268-270 could significantly suppress the T cell activation induced by CII263-272. The altered peptides with substitution of TCR binding residues are hyporesponsive in T cell activation, and may competitively inhibit the T cell activation in T cell mediated autoimmune diseases.